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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a liquid 
crystal display element capable of expanding a visual 
field angle and preventing a contrast ratio from being 
reduced due to a disclination line. 
SOLUTION: An upper orientation film 31 to which 
orientation processing is not applied is formed on the 
whole surface of an upper substrate 35 forming an upper 
electrode 33 on its surface. Partitions 43 are formed on 
the surface of the film 31 so as to surround the 
peripheries of respective pixels. The height of each 
partition 43 is set to >1/2 the thickness of a liquid 
crystal(LC) layer. An upper elliptic polarizing plate 37 is 
arranged on the upper surface of the upper substrate 35. 
A lower electrode 34 is formed on the upper surface of a 
lower substrate 36. A lower orientation film 32 to which 

orientation processing is not applied is formed on the ^ _ - n. 

""""whole" upper sufface^rthe lower substrate 36 forming rv " 
the lower electrode 34 on its surface. The upper and _ r 
lower substrates 35, 36 are arranged in parallel in the 

mutually opposed state of the upper and lower orientation films 31. 32. A gap between 
and lower substrates 35, 36 is held at a fixed interval by a spacer 39 and a nematic IC 
arranged between both the substrates 35, 36. 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The nematic liquid crystal layer which 
fills the relation the spiral pitch p of liquid crystal 
and whose thickness d of a liquid crystal layer are 
p= 4d of abbreviation between two substrates 
which have an electrode respectively is arranged. 
The liquid crystal display component which is a 
liquid crystal display component which said liquid 
crystal answers by impressing electric field for 
every pixel, and is characterized by forming a 
septum so that the perimeter of each pixel may be 
surrounded while the organic poly membrane by 
which orientation processing is not carried out 
was formed on the electrode of said two substrates. 
[Claim 2] The liquid crystal display component 
according to claim 1 with which the septum was 
formed on one substrate so that the perimeter of 
each pixel might be surrounded. 
[Claim 3] The liquid crystal display component 
according to claim 1 whose ingredient of an 
organic poly membrane is polyure thane. 
[Claim 4] The liquid crystal display component 
according to claim 1 which is an organic 
macromolecule with which the ingredient of an 
organic poly membrane contains polyure thane. 
[Claim 5] The liquid crystal display component 
according to claim 4 which is polyimide in which 
the ingredient of an organic poly membrane 
carries out polyure thane content. 
[Claim 6] The liquid crystal display component 
according to claim 1 whose height of a septum is 
1/2 or more [ of the thickness of a liquid crystal 
layer]. 

[Claim 7] A liquid crystal display component 
according to claim 1 with the height of a septum 
equivalent to the thickness of a liquid crystal layer. 
[Claim 8] The liquid crystal display component 
according to claim 1 in which vertical orientation 
processing material was formed on the surface of 
the septum. 

[Claim 9] The liquid crystal display component 
according to claim 1 which takes the orientation 
condition that liquid crystal has the singular point 
only by one point of the center section of the pixel. 
[Claim 10] The process which forms the organic 
poly membrane by which orientation processing is 
not carried out, and which contains polyurethane 
at least on two substrates with which the 



electrode which has a pixel pattern was formed, 
The process which forms the septum which has 
predetermined width of face and predetermined 
height so that the perimeter of an electrode 
pattern may be surrounded on said one substrate, 
The process which carries out specified quantity 
dropping of the nematic liquid crystal which fills 
the relation the spiral pitch p of liquid crystal and 
whose thickness d of a liquid crystal layer are p= 
4d of abbreviation on a substrate other than the 
substrate in which said septum was formed, The 
manufacture approach of the liquid crystal display 
component equipped with the process which sticks 
said both substrates under reduced pressure, and 
the process which the direction [ the heat 
transition point of said polyurethane and the 
transition point to the isotropic liquid of said 
nematic liquid crystal are high either ] heats at 
the temperature beyond temperature after 
sticking said both substrates. 
[Claim 11] The manufacture approach of the liquid 
crystal display component according to claim 10 
further equipped with the process which sprinkles 
the spacer which defines the thickness of a liquid 
crystal layer on the substrate in which the septum 
was formed. 

[Claim 12] The manufacture approach of a liquid 
crystal display component according to claim 10 of 
setting the height of a septum or more [ of the 
thickness of a liquid crystal layer ] to 1/2. 
[Claim 13] The manufacture approach of the 
liquid crystal display component according to 
claim 10 set as the thickness and the EQC of the 
liquid crystal layer for which the height of a 
septum is needed. 

[Claim 14] The manufacture approach of the 
liquid crystal display component according to 
claim TO further equipped with the J process which 
forms vertical orientation processing material on 
the surface of a septum. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a 
liquid crystal display component and its 
manufacture approach. It is related with the 
liquid crystal display component which has a still 
larger angle of visibility in a detail, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] The development 
and its improvement in the engine performance in 
a liquid crystal display component are 
contributing to commercial- scene amplification of 
a notebook computer greatly, and recently, by the 
time a notebook computer occupies about 20% of 
the whole personal computer, they will have 
resulted. It roughly divides into the liquid crystal 
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display component used for a notebook computer, 
and there are two classes of them. One is the 
Twisted Nematic (henceforth "TFTTN") liquid 
crystal display component which used the thin 
film transistor (henceforth "TFT") for switching, 
and other one is a supertwistednematic 
(henceforth "STN") liquid crystal display 
component. Among these, the technical problem 
which the former TFT TN liquid crystal display 
component had become the conventional Braun 
tube and a conventional EQC in the image quality 
side, and was left behind was manufacturing the 
display device which has a large angle of visibility 
by low cost. 

[0003] the pre tilt angle as which the liquid crystal 
molecule was determined to the glass substrate in 
the interface of a glass substrate in the case of TN 
mold used for an active-matrix mold liquid crystal 
display panel or the liquid crystal display panel of 
small size - having - an one direction - and 
orientation is carried out to homogeneity and the 
condition that 90 degrees was twisted between 
up-and-down glass substrates is presented. 
90 degree torsion orientation condition carries out 
rubbing processing of the orientation film which 
consists of a polyimide thin film generally formed 
on the glass substrate in an one direction using a 
rayon cloth etc., and is acquired by arranging so 
that the direction may intersect perpendicularly 
between vertical substrates. 

[0004] If an electrical potential difference is 
impressed to a TN liquid crystal panel as shown in 
drawing 5 , above threshold voltage, the liquid 
crystal molecule 11 twisted 90 degrees begins to 
answer, and is twisted, an orientation condition is 
v: - cleared, and 4t will be • in a spray- orientation 
condition. Namely, the liquid crystal molecule 11 
: will be in the condition that the molecule major 
axis started to the flat surface of glass substrates 
12 and 13. When the liquid crystal molecule 11 is 
observed changing Azimuth phi in the location 
where only the include angle theta inclined to the 
substrate normal (Z-axis), the sense of the 
molecule major axis of the liquid crystal molecule 
11 is not uniform in the direction of Azimuth phi. 
For this reason, refractive index anisotropy deltan 
of the appearance of the liquid crystal molecule 11 
will change with the directions of Azimuth phi, 
and amount of birefringences deltand which is 
the product of refractive-index anisotropy deltan 
and thickness d of a liquid crystal layer changes. 
Therefore, when the polarizing plate is arranged 
so that the absorption shaft orientations 16 and 17 
may become the directions 15 and 16 of rubbing, 
and parallel on the outside surface of the 
up and down glass substrates 12 and 13, and 
incidence of the light is carried out from Z shaft 
orientations, the transparency reinforcement of 



light differs with change of the direction of 
Azimuth phi, and the asymmetry of an angle of 
visibility occurs. In a halftone display, especially 
the asymmetry of this angle of visibility is 
remarkable, and a contrast ratio falls extremely 
according to the direction of an angle of visibility, 
or it causes deterioration of display grace with a 
reversed display image. For this reason, the 
measure which aims at amplification of an angle 
of visibility is briskly taken to the TN liquid 
crystal display panel in recent years, as a means 
to solve the straitness of the angle of visibility of a 
TFTTN liquid crystal display component - IPS - 
amorphous [ division / orientation / and ] - TN etc. 
is mentioned. Among these, although the angle of 
visibility of IPS is large, since efficiency for fight 
utilization becomes low, it cannot be used for the 
notebook computer which needs a low power. 
Moreover, it was difficult for a process to increase 
and to secure the stable orientation condition by 
the approach of making 1 pixel dividing. 
[0005] The method (for example, KE TAKATORI, 
KE SUMIYOSHI, wye HIRAI, S KANEKO: Japan 
display '92,591 page, 1992 year;KTakatori, 
KSumiyoshi, Y.Hirai, S.Kaneko:JAPAN DISPLAY 
'92, PP.591, (1992)) which divides the pixel of a TN 
liquid crystal display panel into the field to which 
two orientation conditions differ as an example, 
and aims at amplification of an angle of visibility 
is proposed. In order to divide a 1 pixel orientation 
field into two, it is necessary to perform exposure 
and two rubbing processings, and by this method, 
a process becomes complicated. 
[0006] TN can obtain a large angle of visibility 
easily, on the other hand, amorphous - and it is 
> the- approach excellent in tiie-point which- decline 
in efficiency for light utilization does not have, 
either - it can say - (Wye - TOKO, 'the- tee 
Japan-cedar climax, KE Cato, wye IIMURA, S 
KOBAYASHIO [ an S eye dee 93 digest, 622 pages, 
1993;Y.Toko, T.Sugiyama, KKatoh, Y.Iimura, ] 
[ S.Kobayashi:] SID 93 DIGEST, PP.622 (1993), 
This method carries out orientation of the liquid 
crystal molecule at random, without performing 
rubbing processing, forms many fields where 
orientation conditions differ, and, thereby, aims at 
amplification of an angle of visibility. 
[0007] 

[Problem(s) to be Solved by the Invention] In order 
to switch according to the polarization revolution 
effectiveness of light, it is made to circle in 90 
degrees of liquid crystal molecules between 
up-and down substrates by the above-mentioned 
amorphous TN method. And for this reason, a 
chiral agent is added to a nematic liquid crystal, 
and it considers as a chiral nematic liquid crystal, 
and it is set up so that that spontaneous spiral 
pitch p may fill the relation of p= 4d to thickness d 
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of a liquid crystal layer. If it arranges so that the 
substrate front face of this liquid crystal display 
panel and that absorption shaft may cross a 
polarizing plate at right angles, and the electrical 
potential difference of a square wave is impressed, 
since a liquid crystal molecule will be in a spray 
orientation condition, above threshold voltage, a 
disclination line will occur between the fields 
where early orientation conditions differ. 
According to generating of this disclination line, 
when it sees from across, although expanded, a 
disclination line serves as the bright line, optical 
leakage occurs, and an angle of visibility cannot 
obtain sufficient contrast ratio. Moreover, there 
was also a trouble that driver voltage benefited 
disclination high. 

[0008] It aims at offering the liquid crystal display 
component which can prevent reduction of the 
contrast ratio by the disclination line, and its 
manufacture approach while this invention is 
made in order to solve said technical problem in 
the conventional technique, and it can aim at 
amplification of an angle of visibility. 
[0009] 

[Means for Solving the Problem] In order to attain 
said object, the configuration of the liquid crystal 
display component concerning this invention The 
nematic liquid crystal layer which fills the relation 
the spiral pitch p of liquid crystal and whose 
thickness d of a liquid crystal layer are p= 4d of 
abbreviation between two substrates which have 
an electrode respectively is . arranged. It is the 
liquid crystal display component which said liquid 
crystal answers by impressing electric field for 
every pixel, and while the organic poly membrane 
by which orientation -processing is not-carried out- 
is formed on the electrode of said two substrates, it 
is characterized by forming a* septum so that the - 
perimeter of each pixel may be surrounded. 
According to the configuration of this liquid 
crystal display component, the following operation 
effectiveness can be done so. That is, if it puts 
between the vertical substrates which have the 
front face covered with the organic poly membrane 
by which orientation processing is not carried out 
in the aforementioned liquid crystal constituent, a 
liquid crystal molecule will take the orientation 
condition automatically twisted 90 degrees 
between vertical substrates. And since orientation 
is regulated by the septum formed for every pixel, 
it will be in the desirable orientation condition of a 
disclination line not occurring and having the 
singular point only by one point of the center 
section which is a pixel. To the direction of a 
normal of a substrate, since this orientation is 
symmetrical orientation around the singular point, 
the include angle dependence of an angle of 
visibility of it is also lost. 



[0010] Moreover, in the configuration of the liquid 
crystal display component of said this invention, it 
is desirable that the septum is formed on one 
substrate so that the perimeter of each pixel may 
be surrounded. Moreover, in the configuration of 
the liquid crystal display component of said this 
invention, it is desirable that the ingredient of an 
organic poly membrane is polyurethane. 
According to this desirable example, 90 degrees of 
liquid crystal molecules are obediently twisted 
between vertical substrates, and the orientation 
condition of having the singular point only by one 
point of the center section of the pixel can be taken. 
[0011] Moreover, in the configuration of the liquid 
crystal display component of said this invention, it 
is desirable that it is the organic macromolecule 
with which the ingredient of an organic poly 
membrane contains polyurethane. Also by this 
desirable example, 90 degrees of liquid crystal 
molecules are obediently twisted between vertical 
substrates, and the orientation condition of having 
the singular point only by one point of the center 
section of the pixel can be taken. Moreover, it is 
desirable that it is polyimide in which the 
ingredient of an organic poly membrane carries 
out polyurethane content in this case. 
[0012] Moreover, in the configuration of the liquid 
crystal display component of said this invention, it 
is desirable that the height of a septum is 1/2 or 
more [ of the thickness of a liquid crystal layer ]. 
According to this desirable example, the singular 
point can be made to form easily [ the center 
section of the pixel ] for one point. 
[0013] Moreover, in the configuration of the liquid 
crystal display component of said this invention, it 
is desirables that ^the -height . of ^a*. -septum 4s 
equivalent to the thickness of a liquid crystal layer. 
Since the role of the spacer which sets the 
thickness of a liquid crystal layer to a septum can 
be made to play according to this desirable 
example, the spraying process of a spacer can be 
skipped. 

[0014] Moreover, in the configuration of the liquid 
crystal display component of said this invention, it 
is desirable that vertical orientation processing 
material is formed on the surface of a septum, 
according to this desirable example, the property 
in which liquid crystal carries out a homeotropic 
orientation on the surface of a septum is presented 
as. Consequently, even if the height of a septum 
is not 1/2 or more [ of the thickness of a liquid 
crystal layer ], the singular point can be made to 
form easily [ the center section of the pixel ] for 
one point. 

[0015] Moreover, in the configuration of the liquid 
crystal display component of said this invention, it 
is desirable to take the orientation condition that 
liquid crystal has the singular point only by one 
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point of the center section of the pixel. Moreover, 
the manufacture approach of the liquid crystal 
display component concerning this invention The 
process which forms the organic poly membrane 
by which orientation processing is not carried out, 
and which contains polyurethane at least on two 
substrates with which the electrode which has a 
pixel pattern was formed, The process which 
forms the septum which has predetermined width 
of face and predetermined height so that the 
perimeter of an electrode pattern may be 
surrounded on said one substrate, The process 
which carries out specified quantity dropping of 
the nematic liquid crystal which fills the relation 
the spiral pitch p of liquid crystal and whose 
thickness d of a liquid crystal layer are p= 4d of 
abbreviation on a substrate other than the 
substrate in which said septum was formed, It is 
characterized by having the process which sticks 
said both substrates under reduced pressure, and 
the process which the direction [ the heat 
transition point of said polyurethane and the 
transition point to the isotropic liquid of said 
nematic liquid crystal are high either ] heats at 
the temperature beyond temperature after 
sticking said both substrates. According to the 
manufacture approach of this liquid crystal 
display component, the liquid crystal display 
component of said this invention can be 
manufactured efficiently. 

[0016] Moreover, in the manufacture approach of 
the liquid crystal display component of said this 
invention, it is desirable that the process which 
sprinkles the spacer which defines the thickness 
of a liquid crystal layer on the substrate in which 
the septum was formedwis eqxiipped further: - 
[0017] Moreover, in the manufacture approach of 
the liquid crystal display component of' said this 
invention, it is desirable to set the height of a 
septum or more [ of the thickness of a liquid 
crystal layer ] to 1/2. Moreover, in the 
manufacture approach of the liquid crystal display 
component of said this invention, it is desirable to 
set it as the thickness and the EQC of the liquid 
crystal layer for which the height of a septum is 
needed. 

[0018] Moreover, in the manufacture approach of 
the liquid crystal display component of said this 
invention, it is desirable that the process which 
forms vertical orientation processing material on 
the surface of a septum is equipped further. 

[0019] i r 

[Embodiment of the Invention] Hereafter, this 
invention is further explained to a detail using the 
gestalt of operation. 

<Gestalt of the 1st operation> The sectional view 
showing a liquid crystal display component [ in / in 
drawing 1 / the gestalt of operation of the 1st of 



this invention ], the top view showing the 
condition of the septum of a liquid crystal display 
component [ in / in drawing 2 / the gestalt of 
operation of the 1st of this invention ], and 
drawing 3 are the top views showing the thing 
TFT-TN liquid crystal display module in the 
gestalt of operation of the 1st of this invention. 
[0020] As shown in drawing 1 , the electrode 33 in 
not being patternized all over the is formed in the 
underside of. the top substrate 35. On the top 
electrode 33, the orientation film 31 in not 
carrying out orientation processing all over the is 
formed. Moreover, on the top orientation film 31, 
the septum 43 is formed so that the perimeter of 
each pixel may be surrounded. Furthermore, the 
top elliptically-polarized-light plate 37 is arranged 
on the top face of the top substrate 35. On the 
other hand, the patternized bottom electrode 
(pixel electrode) 34 is formed in the top face of the 
bottom substrate 36. Moreover, the bottom 
orientation film 32 by which orientation 
processing is not carried out all over the is formed 
in the top face of the bottom substrate 36 in which 
the bottom electrode 34 was formed. Moreover, the 
bottom elliptically-polarized-light plate 38 is 
arranged on the underside of the bottom substrate 
36. The top substrate 35 arid the bottom substrate 
36 are arranged at parallel in the condition of 
having made the top orientation film 31 and the 
bottom orientation film 32 countering. Between 
the top substrate 35 and the bottom substrate 36, 
it is maintained at fixed spacing by the spacer 39, 
and the nematic liquid crystal is enclosed between 
both the substrates 35 and 36. 
[0021] Here, the size of the top substrate 35 is 
187mm-by~ 248mm, -and^ the size \. ofrthe bottom 
substrate 36. is 190mm by 253mm Moreover, the 
pitch of a pixel is set to 600 by 300 micrometers of 
line writing directions, and is set to 2400 at the 
100 micrometers of the directions of a train, and, 
as for the tooth space between pixels, length and 
width are set as 15 micrometers. 
[0022] As a nematic liquid crystal ingredient, it 
has a forward refractive-index anisotropy 
(**n=0.98), and the liquid crystal mixture 
constituent with which chiral liquid crystal was 
mixed so that the spiral pitch p of liquid crystal 
might be set to 20 micrometers was used. 
[0023] As an orientation film ingredient, the 
organic macromolecule which blended polyimide 
and polyurethane with 9 to 1 respectively by the 
weight ratio was used. As polyimide, Mitsubishi 
Heavy Industries 5510 [ MS-] (Tg=63 degree C) 
was used as polyurethane using OPUTOMA 
AL1254 by Japan Synthetic Rubber Co., Ltd. 
[0024] Next, the manufacture approach of a 
TFT-TN liquid crystal display module of having 
the above configurations is explained. First, the 



-4- 



JP11-305237A 



electrode 33 in not being patternized over the 
whole pixel field surface of the bottom substrate 
. 36 on the top substrate 35 was formed. Here, as an 
ingredient of the top electrode 33, the transparent 
indium and stannic acid ghost (henceforth "ITO") 
were used. Subsequently, the bottom electrode 
(pixel electrode) 34 patternized by the 
configuration of a pixel was formed on the bottom 
substrate 36. Subsequently, the orientation film 
31 in not carrying out orientation processing, and 
the bottom orientation film 32 were formed by 
carrying out printing spreading of the orientation 
film ingredient so that the thickness after 
desiccation may be set to 50nm, and carrying out 
stoving at the temperature of 200 degrees C on the 
top electrode 33 and the bottom electrode (pixel 
electrode) 34, for 1 hour. Subsequently, as 
typically shown in drawing 2 , on the top 
orientation film 31, the acrylic negative-mold 
black resist with a height of 3 micrometers was 
used for the part (metal wiring section) which 
corresponds around the bottom electrode 34 on the 
bottom substrate 36 (pixel electrode), and the 
septum 43 was formed. Subsequently, by making 
into a sealing material the ultraviolet-rays 
hardenability resin which carried out 1 weight 
section mixing of the glass bead with a diameter of 
5.2 micrometers, as shown in drawing 3 , the 
dispenser was used and applied to the periphery of 
the substrate 35 after forming a septum 43 in the 
shape of [ 246mm wide and 185mm long ] a 
rectangle. After sticking both the substrates 35 
and 36, coverage was adjusted so that the width of 
face of a seal 51 might be set to 0.5mm. 
Subsequently, it is the plastics spacer 39 with a 
-v:.A<..A.diam 

bottom substrate 36 2 It sprinkled by the 
- • consistency. Subsequently, after the liquid crystal 

30 of an initial complement was dropped on the 
bottom substrate 36, both the substrates 35 and 
36 were stuck under reduced pressure of 100 
pascals. 

[0025] Therefore, thickness d of a liquid crystal 
layer is set to 5 micrometers, and the relation of 
p= 4d is materialized between the spiral pitches p 
of liquid crystal (= 20 micrometers). Even if 
orientation processing of the top orientation film 

31 and the bottom orientation film 32 is not 
carried out by filling this relation, a liquid crystal 
molecule takes the vertical substrate 35 and the 
orientation condition automatically twisted 90 
degrees among 36. Moreover, since orientation is 
regulated by the septum 43 formed for every pixel, 
it will be in the desirable orientation condition of 
having the singular point 22 only by one point of 
the center section of the pixel, as [ show / in 
drawing 4 / a disclination line does not occur and ]. 
To the direction of a normal of a substrate, since 



this orientation is symmetrical orientation around 
the singular point 22, the angular dependence of 
an angle of visibility of it is also lost. Moreover, by 
using the organic macromolecule which contains 
polyurethane as at least 1 component as an 
orientation film ingredient as mentioned above, 90 
degrees of liquid crystal molecules can be. 
obediently twisted between the vertical substrate 
35 and 36, and they can acquire easily the 
orientation condition of having the singular point 
22 only by one point of the center section of the 
pixel. Moreover, since thickness d of 3 
micrometers and a liquid crystal layer of the 
height of a septum 43 is 5 micrometers, the height 
of a septum 43 has become 1/2 or more [ of 
thickness d of a liquid crystal layer ]. Thus, if the 
height of a septum 43 is 1/2 or more [ of thickness 
d of a liquid crystal layer ], the singular point 22 
can be made to form easily [ the center section of 
the pixel ] for one point. 

[0026] Subsequently, after stopping a perimeter 
using ultraviolet-rays hardening resin, the liquid 
crystal panel was produced by carrying out 
heating neglect of the whole at the temperature of 
120 degrees C for 5 hours. Here, the transition 
point to 63 degrees C and the isotropic liquid of a 
nematic liquid crystal of the heat transition point 
of polyurethane is 90 degrees C, and whenever 
[ stoving temperature ] is higher than the heat 
transition point (or transition point to the 
isotropic liquid of a nematic liquid crystal) of 
polyurethane. Finally, lamination and a TFT-TN 
liquid crystal display component were produced 
for polarizing plates 37 and 38 on both sides of a 
liquid crystal panel. 
. [0027] In v addition -he is-trying to be-controlled by - ; 
TFT42 which prepared . a thin film transistor 
(henceforth "TFT") 42, - and metal wiring (not 
shown although formed in the part which counters 
a septum 43 in drawing 2 ) on the bottom 
substrate 36, and was able to prepare switching of 
the electric field in the bottom electrode (pixel 
electrode) 34 for every pixel here to be shown in 
drawing 2 . 

[0028] For the TFT-TN liquid crystal display 
component obtained as mentioned above, as 
shown in drawing 3 , installation and a TFT-TN 
liquid crystal display module were produced for 
the driver LSI 52. And when the electrical signal 
was given to this TFT-TN liquid crystal display 
module, it illuminated using the diffused light 
from the bottom substrate 36 side, and each pixel 
was displayed, and a septum 43 was not formed, 
the feeling of ZARATSUKI of the remarkable 
display was canceled thoroughly. Moreover, the 
contrast value measured from the direction 
vertical to a substrate side was 150:1 at the 
maximum, and the range of contrast of ten or 
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more fields was **60 degrees or more in the 
four- directions viewing* angle direction. 
[0029] In the example 1 of the [example 1 of 
comparison] book comparison, the vertical 
substrate which has the same electrode pattern in 
the same configuration as the gestalt of 
implementation of the above 1st was used except 
not forming a septum. In addition, the same sign 
is given to the same member as the gestalt of 
implementation of the above 1st, and it explains, 
referring to the same drawing. 
[0030] The liquid crystal mixture constituent 
which has the same forward refractive-index 
anisotropy (**n=0.98) as the gestalt of 
implementation of the above 1st was used except 
having mixed chiral liquid crystal as a nematic 
liquid crystal ingredient, so that the spiral pitch of 
liquid crystal might be set to 80 micrometers. 
[0031] First, the orientation film 31 in not 
carrying out orientation processing was formed by 
carrying out printing spreading of OPUTOMA 
AL1254 by Japan Synthetic Rubber Co., Ltd. so 
that the thickness after desiccation may be set to 
50nm, and carrying out stoving at the 
temperature of 200 degrees C for 1 hour on the 
substrate (ITO solid electrode) 35 after forming 
the top electrode 33. On the other hand, it formed 
by the thickness of 50nm on the bottom substrate 
36 in which the bottom electrode (pixel electrode) 
34 was formed, by using said OPUTOMA AL1254 
as the bottom orientation film (orientation 
processing not being carried out) 32. Subsequently, 
by making into a sealing material the 
ultraviolet-rays hardenability resin which carried 
out 1 weight section mixing of the glass bead with 
v . a diameter ^--&fi*5V2<~ micrometers^/ as^>shownr-in- 
drawing 3 , the dispenser was used and applied to 
the periphery of the top : substrate 35-in the shape 
of [ 246mm wide and 185mm long ] a rectangle. 
After lamination, coverage adjusted both the 
substrates 35 and 36 so that the width of face of a 
seal 51 might be set to 0.5mm. Subsequently, it is 
the plastics spacer 39 with a diameter of 5 
micrometers 100 pieces/mm on the bottom 
substrate 36 2 It sprinkled by the consistency. 
Subsequently, after the liquid crystal 30 of an 
initial complement was dropped on the bottom 
substrate 36, both the substrates 35 and 36 were 
stuck under reduced pressure of 100 pascals. 
Subsequently, after stopping a perimeter using 
ultraviolet-rays hardening resin, the liquid crystal 
panel was produced by carrying out heating 
neglect of the whole at the temperature of 120 
degrees C for 5 hours. Finally, lamination and a 
TFTTN liquid crystal display component were 
produced for polarizing plates 37 and 38 on both 
sides of a liquid crystal panel. 
[0032] For the TFT-TN liquid crystal display 



component obtained as mentioned above, as 
shown in drawing 3 , installation and a TFT-TN 
liquid crystal display module were produced for 
the driver LSI 52. And when the electrical signal 
was given to this TFT-TN liquid crystal display 
module, it illuminated using the diffused light 
from the bottom substrate 36 side and each pixel 
was displayed, with the gestalt of implementation 
of the above 1st, it became the display with the 
feeling of ZARATSUKI which was not seen. 
Moreover, the contrast value measured from the 
direction vertical to a substrate side was 70^1 at 
the maximum. 

[0033] <Gestalt of the 2nd operation> In the 
gestalt of this operation, except that septa differ, 
the same ingredient as the gestalt of 
implementation of the above 1st and a 
configuration are used. In addition, the same sign 
is given to the same member as the gestalt of 
implementation of the above 1st, and it explains, 
referring to the same drawing. 
[0034] That is, the size of the top substrate 35 is 
187mm by 248mm, and the size of the bottom 
substrate 36 is 190mm by 253mm. Moreover, the 
pitch of a pixel is set to 600 by 300 micrometers of 
line writing directions, and is set to 2400 at the 
100 micrometers of the directions of a train, and, 
as for the tooth space between pixels, length and 
width are set as 15 micrometers. 
[0035] As a nematic liquid crystal ingredient, it 
has a forward refractive-index anisotropy 
(**n=0.98), and the liquid crystal mixture 
constituent with which chiral liquid crystal was 
mixed so that the spiral pitch p of liquid crystal 
might be set to 20 micrometers was used. 
• [0036k As -na^ 

organic .macromolecule which , blended polyimide 
and polyurethahe with 9 to 1 respectively by the 
weight ratio was used. As polyimide, Mitsubishi 
Heavy Industries 5510 [ MS-] (Tg=63 degree C) 
was used as polyurethane using OPUTOMA 
AL1254 by Japan Synthetic Rubber Co., Ltd. 
[0037] First, the electrode 33 in not being 
patternized over the whole surface was formed on 
the top substrate 35 using ITO. Subsequently, the 
bottom electrode (pixel electrode) 34 patternized 
by the configuration of a pixel was formed on the 
bottom substrate 36. Subsequently, the 
orientation film 31 in not carrying out orientation 
processing, and the bottom orientation film 32 
were formed by carrying out printing spreading of 
the orientation film ingredient so that the 
thickness after desiccation may be set to 50nm, 
and carrying out stoving at the temperature of 200 
degrees C on the top substrate 35 and the bottom 
electrode (pixel electrode) 34, for 1 hour. 
Subsequently, as typically shown in drawing 2 , on 
the top orientation film 31, the acrylic 
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negative-mold black resist with a height of 2 
micrometers was used for the part (metal wiring 
section) which corresponds around the bottom 
electrode 34 on the bottom substrate 36 (pixel 
electrode), and the septum 43 was formed. 
Subsequently, bilayer bipolar membrane was 
produced from on the septum 43 by applying and 
drying polyimide RN-783 made from the Nissan 
chemistry by the thickness of 20nm as vertical 
orientation processing material. This comes to 
present the property in which liquid crystal 30 
carries out a homeotropic orientation on the front 
face of a septum 43, and' even if the height of a 
septum 43 is not 1/2 or more [ of thickness d of a 
liquid crystal layer ], the singular point 22 can be 
made to form easily [ the center section of the 
pixel ] for one point (refer to drawing 4 ). 
Subsequently, the dispenser was used and applied 
to the periphery of the substrate 35 after forming 
a septum 43 in the shape of [ 246mm wide and 
185mm long ] a rectangle by making into a sealing 
material the ultraviolet-rays hardenability resin 
which carried out 1 weight section mixing of the 
glass bead with a diameter of 5.2 micrometers. 
After lamination, coverage adjusted both the 
substrates 35 and 36 so that the width of face of a 
seal 51 might be set to 0.5mm. Subsequently, it is 
a plastics spacer with a diameter of 5 micrometers 
100 pieces/mm on the bottom substrate 36 2 It 
sprinkled by the consistency. Subsequently, after 
the liquid crystal 30 of an initial complement was 
dropped on the bottom substrate 36, both the 
substrates 35 and 36 were stuck under reduced 
pressure of 100 pascals. Subsequently, after 
stopping a perimeter using ultraviolet-rays 
- hardening- 

produced by carrying out heating neglect of the 
whole at the temperature of 120 degrees G for 5 
hours. Finally, lamination and a TFT-TN liquid 
crystal display component were produced for 
polarizing plates 37 and 38 on both sides of a 
liquid crystal panel. 

[0038] In addition, he is trying to be controlled by 
TFT42 which prepared TFT42 and metal wiring 
(not shown although formed in the part which 
counters a septum 43 in drawing 2 ) on the bottom 
substrate 36, and was able to prepare switching of 
the electric field in the bottom electrode (pixel 
electrode) 34 for every pixel here to be shown in 
drawing 2 . 

[0039] For the TFT-TN liquid crystal display 
component obtained as mentioned above, as 
shown in drawing 3 , installation and a TFT-TN 
liquid crystal display module were produced for 
the driver LSI 52. And when the electrical signal 
was given to this TFT-TN liquid crystal display 
module, it illuminated using the diffused light 
from the bottom substrate 36 side and each pixel 



was displayed, the feeling of ZARATSUKI of the 
display which was remarkable in the case of the 
above-mentioned example 1 of a comparison which 
does not form a septum 43 was canceled 
thoroughly. Moreover, the contrast value 
measured from the direction vertical to a 
substrate side was 180a at the maximum, and the 
range of contrast of ten or more fields was **60 
degrees or more in the four- directions 
viewing-angle direction. 

[0040] <Gestalt of the 3rd operation> In the 
gestalt of this operation, except that septa differ, 
the same ingredient as the gestalt of 
implementation of the above 1st and a 
configuration are used. In addition, the same sign 
is given to the same member as the gestalt of 
implementation of the above 1st, and it explains, 
referring to the same drawing. 
[0041] That is, the size of the top substrate 35 is 
187mm by 248mm, and the size of the bottom 
substrate 36 is 190mm by 253mm. Moreover, the 
pitch of a pixel is set to 600 by 300 micrometers of 
line writing directions, and is set to 2400 at the 
100 micrometers of the directions of a train, and, 
as for the tooth space between pixels, length and 
width are set as 15 micrometers. 
[0042] As a nematic liquid crystal ingredient, it 
has a forward refractive-index anisotropy 
(**n=0.98), and the liquid crystal mixture 
constituent with which chiral liquid crystal was 
mixed so that the spiral pitch p of liquid crystal 
might be set to 20 micrometers was used. 
[0043] As an orientation film ingredient, the 
organic macromolecule which blended polyimide 
and polyurethane with 9 to 1 respectively by the 
.-weight <ratio -was used.-As polyimide, Mitsubishi 
Heavy -Industries .5510 [ MS:] (Tg=63 degree C) 
was used as polyurethane using 0PUTOMA 
AL1254 by Japan Synthetic Rubber Co., Ltd. 
[0044] First, the electrode 33 in not being 
patternized over the whole surface was formed on 
the top substrate 35 using ITO. Subsequently, the 
bottom electrode (pixel electrode) 34 patternized 
by the configuration of a pixel was formed on the 
bottom substrate 36. Subsequently, the 
orientation film 31 in not carrying out orientation 
processing, and the bottom orientation film 32 
were formed by carrying out printing spreading of 
the orientation film ingredient so that the 
thickness after desiccation may be set to 50nm, 
and carrying out stoving at the temperature of 200 
degrees C on the top substrate 35 and the bottom 
electrode (pixel electrode) 34, for 1 hour. 
Subsequently, as typically shown in drawing 2 , on 
the top orientation film 31, the acrylic 
negative-mold black resist with a height of 5 
micrometers was used for the part (metal wiring 
section) which corresponds around the bottom 
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electrode 34 on the bottom substrate 36 (pixel 
electrode), and the septum 43 was formed. The 
height (5 micrometers) of this septum 43 is the 
same as thickness d of the liquid crystal layer in 
the gestalt of the above 1st and the 2nd 
implementation. Thus, since a septum 43 can be 
made to play the role of a spacer 39 
simultaneously by setting thickness d of a liquid 
crystal layer, and the height of a septum 43 as the 
same value, the spraying process of a spacer 39 
can be skipped. Subsequently, the dispenser was 
used and applied to the periphery of the substrate 
35 after forming a septum 43 in the shape of 
[ 246mm wide and 185mm long ] a rectangle by 
making into a sealing material the 
ultraviolet-rays hardenability resin which carried 
out 1 weight section mixing of the glass bead with 
a diameter of 5.0 micrometers. After lamination, 
coverage was adjusted so that the width of face of 
a seal 51 might be set to 0.5mm. Subsequently, 
after the liquid crystal 30 of an initial complement 
was dropped on the bottom substrate 36, both the 
substrates 35 and 36 were stuck under reduced 
pressure (100 pascals). 

[0045] Subsequently, after stopping a perimeter 
using ultraviolet-rays hardening resin, the liquid 
crystal panel was produced by carrying out 
heating neglect of the whole at the temperature of 
120 degrees C for 5 hours. Finally, lamination and 
a TFT-TN liquid crystal display component were 
produced for polarizing plates 37 and 38 on both 
sides of a liquid crystal panel. 
[0046] In addition, he is trying to be controlled by 
TFT 42 which prepared TFT42 and metal wiring 
(not shown although formed in the part which 
- v: counters:a^eptum 43 in-drafflmgi2^) ott theibottom 
substrate 36, and was able to prepare switching of 
the electric field in the bottom electrode (pixel 
electrode) 34 for every pixel here to be shown in 
drawing 2 . 

[0047] For the TFT-TN liquid crystal display 
component obtained as mentioned above, as 
shown in drawing 3 , installation and a TFT-TN 
liquid crystal display module were produced for 
the driver LSI 52. And when the electrical signal 
was given to this TFT-TN liquid crystal display 
module, it illuminated using the diffused light 
from the bottom substrate 36 side and each pixel 
was displayed, the feeling of ZARATSUKI of the 
display which was remarkable in the case of the 
above-mentioned example 1 of a comparison which 
does not form a septum 43 was canceled 
thoroughly. Moreover, the contrast value 
measured from the direction vertical to a 
substrate side was 200^1 at the maximum, and the 
range of contrast of ten or more fields was **60 
degrees or more in the four-directions 
viewing angle direction. 



[0048] 

[Effect of the Invention] As explained above, m the 
liquid crystal display component of this invention, 
it is not influenced by the adjoining pixel of 
orientation change by dividing each pixel by the 
septum. For this reason, with the conventional 
amorphous TN liquid crystal display component, 
the feeling of ZARATSUKI of the screen which 
was a big technical problem is solvable. 
Consequently, the effectiveness of the productivity 
drive by not needing the large angle -of -visibility 
property which is the description of an amorphous 
TN liquid crystal display component, and rubbing 
can be harnessed. 

[Brief Description of the Drawings] 

[Drawing ll It is the sectional view showing the 

liquid crystal display component in the gestalt of 

operation of the 1st of this invention. 

[Drawin g 2l It is the top view showing the 

condition of the septum of the liquid crystal 

display component in the gestalt of operation of 

the 1st of this invention. 

[Drawing 31 It is the top view showing the thing 
TFT-TN liquid crystal display module in the 
gestalt of operation of the 1st of this invention. 
[Drawin g 41 It is the top view showing the 
singular point of the orientation of the liquid 
crystal formed by the septum of the liquid crystal 
display component in the gestalt of operation of 
the 1st of this invention. 

[Drawing 5] It is drawing for explaining the cause 
which an angle-ofvisibility dependency generates 
with a liquid crystal display component. 
[Description of Notations] 

12 Top Glass Substrate 

13 Bottom Glass Substrate - " " 

14 The Direction of Top Rubbing 

15 The Direction of Bottom Rubbing 

16 17 Absorption shaft orientations of ******** 
22 Singular Point 

30 Liquid Crystal 

31 Top Orientation Film 

32 Bottom Orientation Film 

33 Top Electrode 

34 Bottom Electrode 

35 Top Substrate 

36 Bottom Substrate 

37 Top Elliptically-Polarized-Light Plate 

38 Bottom EUiptically Polarized-Light Plate 

39 Spacer 

42 Transistor Section 

43 Septum 

51 Seal 

52 Driver LSI 
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□ FADED TEXT OR DRAWING 



\U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




